TITLE OF THE INVENTION 
IMAGE READING APPARATUS AND IMAGE FORMING APPARATUS 

BACKGROUND OF THE INVENTION 

t^^*. :^^^^\::X^m^mbtl±Wimv'-^i±. RGB (Red. Gree 

Blue) ft^i: LTMftT^^y BttS'fi^tL^o CPUtt, WH^^'^V 
^--B#ffi'll$tL/-RGBO®{tx-:^Sr^<?^mLT J P E Gn^it^m^m\ 

■ecDitm?r^>-K7^v;^^^g (HDD) ^zwm-r^. 

■t^^t>^. ti^jfefi. WMl^—i^^j^(D ] PEG (Joint Photographic Coding 
Experts Group) n^it^M^^T Lfz'^k. ^< J©^ 1 v^^(D®ft?)^^ 

/^-Kx^;^^Sg (HDD) Jd^lI^tiSo j^Mi-<-z>-^ 

t^oT. ^-Tcolglicoljg;^^!^ A;^(^^Tir J P E G#-^{k^Sc05^TJif^9# 
J PEGf^^ft:^Si::B#rBl^^-r5co-i:\ ^T(7)I^f^(D^^® 19 A 

BRIEF SUMMARY OF THE INVENTION 

m(Dmit^m^-^M^mMn t . ^^(DmM^xm^^hfitzmmy'-^^m'm^^ 



n^m^xY,ch,c Tit^\:imm'r^um^n^\ ^<^»tfc:Y,cb,c r m 

mm ^n^mi mmu t. z.(Dm\ (D%%\m>\^ j: o raij^ii ^ ^/c y, c b , c r 
<?^ii5 LT J p E Gr^-^fbM^m^. -^r(D J p E Gff ^-fb^^aiaitm^-titsta'it^ 

Additional objects and advantages of the invention will 
be set forth in the description which follows, and in part will 
be obvious from the description, or may be learned by practice 
of the invention. The objects and advantages of the invention 
may be realized and obtained by means of the instrumentalities 
and combinations particularly pointed out hereinafter. 
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

The accompanying drawings, which are incorporated in and 
constitute a part of the specification, illustrate presently 
preferred eirJDodiments of the invention, and together with the 
general description given above and the detailed description of 
the preferred embodiments given below, serve to explain the 
principles of the invention. 



FIG. 1 (i. ^(DmMi-m^mmmmm(Dmmmf^^7jk-ry^u y^m ; 

FiG.2fs, mmMm.mm.(Dp^mn^^^mmm\^^-rm \ 

FiG.3f^, T'-^yn^^^mM-t^f^^commy'ny^a^mmm^^^fr^^m 

FIG.4{i, '^^^miz^:5mm:iy-^>^:^^^-rm ; 

FiG.sfi. mmv--^tLX4X4mm(DR^ o. Bit^-(D^j^^j^(Dimmm 

FIG.6tt. YCbCrSr.1-fe'^^^fTo7tft(Z)#^^^ (4:4: 4:7 
FIG.Tfi. 3:^S:^f^(^l/2JC«^^^i tf::fl©^^f5c57^ (4:2: 2^ 
FIG.8tt. Wl^^:)jfhi\ziy2\zmim^mtLfz.1^(D^f^^^ (4:2:2^ 

r FIG. 9 (i. ^^S^o j; t>*SrJ^S;^[^ ir t> 1 / 2 izMmm^mt Lfcm(D^^ 

^(4:1: 1:7^-^ h) (DfigH^^Tj^-f-gl ; 

FiG.i ofi. ^mmiz^n^mim^m^t^p:> J PEGn^y^-^mit^x^(D 

FIG. 1 1 tt. El^:Sf^^fb§K(7)ti^fMSr.i^i-EI ; 

FIG. 1 3 it. i\k(Dmmm(Dmmm^mt-h j PEGn^-T-^mm^-coy^ 

DETAILED DESCRIPTION OF THE INVENTION 

FiG.ifi. ^<^^mim^:^v-mm(Dmmmm^jfm'r^yi^^7u^:fy9-- 
^^mf£t^(Dmmmmm5 0(Dmmmi^^^irh(Dxh^. -t^^fDh. -oh 

ftffM^g 5 0 it. v':^7" A0]®*p 1. :^^^i'2. mi^^m^ 3 ^ y >^ 4 , 

;^ 2 fi. i^m^m^^ J: V) mm hmm^M^ Lxmm^Dmm^m 
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)V-f-{y^'f\y4. "riy^-^ ^^:y±;v^-^ ^nif^WM^WJ: 

Ul/V IEEE 1 2 8 4. USB, IEEE 1 3 9 4) ^^tT^7 

mut \^xmm-t^:Ltt^x^^. 

mz.^ yy'7-j>^wm%r(owmz-:^\^xmm^^. 
(DWim^ i^k(Dmmnzm^i-i.xmm't^N i n i . 9 0 mmt\:iii:M(Dr^'A^ 



^ u m\m^ 110 0 X'm^imm\^^ ^ x-^j±ii^^tTt>tL. 

f^m^^^^-K7=>:^^^g (I^XT. HDDi:tSizt!'rS) l 0 2 U-[l^itSr^lI-r 
^fc. i^^T^i^^fJI^tPl ^^fl. IEEE1284, USB. IEEE1394 
^(Dn— >^:7ai-;^, L AN I /F 1 0 4 0 L AN^^, ^ 

y^'A 1 0 1 0 \z.^-^^K^^mMM^(OW-^t:fi;b^}ii)^'^^^o ^nici , 

^7c. M(75^p^lJv^3:7^^^^^-^2 i9i!<?^^ofe:HitS:HDD 1 0 2 1 ± 

1 {i, RAMI 0 0 2, ROM1 0 0 3. P C I ^ y 5/ 
1 0 0 4, C PUD— :t?;W^;^ 1 0 0 5, PCI ^^y^ 1 0 0 6. jt#§P l/F 1 
0 0 7. ^-x'A 1010. HDD I /F 1 0 2 0. KxV ^^^S® (HDD) 

1021. PCI/F1030. LAN I / F 1 0 4 0. fe^ I ^F 1 0 5 0. 

-y^^^/^^) v^mt I /F 1 0 7 0. [lift^^ytiiMi 100. m^^- 
v^;^^y ir^f^T^^y ^^^e>»j5fe^tLS®ft7^^y 1 1 o i bi^-hm^^t^x\i^ 

CPU 10 0 1 f^v^^^^.^f^^ftiJt^'f^^J^ Yxi — yXh^o C PU 1 0 0 

^v^^yrm. E-ma i i^fg^c^^cT^r^y -^3 ui (3--- 
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R AMI 0 0 2fl. C PU 1 0 0 1 T^^^^afS^^ff-r ?>fcS^(D-7"n ^ ^ A 7^ U 
ROM1 0 0 3{i. iy:^^J>.m]\^');i,Wiiy^-V^^^'y^^ CPUlOOl 

ROMl 0 0 3 JiO:/n^-'^i>>^X-^{i> ROMl 0 0 3_h^:iJ± 
i^y^^^ t \^XWo:it'^X^^. RAMI 0 0 2±l3:M^tT^tT-f irt^Rl 

CpuD-;!7/W<;^ 1 0 0 5{i. C PU 1 0 0 1 ^^ROMl 0 0 3-^RAMl 

^T^'i^l 0 1 0{i. PSTN-^I SDN/^ ^O^^mai 0 1 l\zmW.-t^fz. 

y I S P (Internet Service Provider) WM}^^^-^ >'^-^> -y ^ 

^fz.. Mft^atPS fiC PUD — 1 0 0 5 CPUlOO 

CPU 1 0 0 1 (D^^:^ PC I ^^^y^^) :y v^l 0 0 4t::J; 19 PC I 

y^;^ 1 0 0 Qffimm^fl. CPUlOO lRUC'P-Un-ij;V^<:^ 1 0 0 5±CD 

xV^^^i: PC I 10 0 Q }l(D^^^^ :^t(D'f—^%iM1y'^^tfl-^X\^^o 

(^^^j^PQ I/^v^^^y :yv^:^5CPUI^$|5^^,m^aZ^^tl.TV^6^'^4>fe5o 

PC I/^^l 0 0 6^Sffl-r5^i:^-J;^. CV\J(Dm3\\z.^h'rWMv'-^ 

isi^^^m p c I ^^^m.mmm t/tisi^T^'^w ^^u^-t^ - i: ^o^-^^^ 

-^^^fl^tg^ce^^»(7)iij{t^^y 1 1 0 1 ^ft^|JtPbTv^6o HftT^^y^^® 
till 1 0 OJt. :^^-Y-^2-C^^^ofciilI^-r-^^Iii^;^^y 1 i 0 i ^^^^ 



®ft^^y$ij»i 1 oofi. iiftT^^y 1 1 0 lAicomm.'f-^^^ 

~^f:i. P C I 1 0 0 6 ^^^i UTC PU 1 0 0 1 11. iUft^ ^ U MllP§|5 1 
1 OOOM^iPs St/HiftT^^y 1 1 0 l-^cDr^ir^;a5nTtgTfc5o H^i^-s fiil 
OP C I 1 0 0 6 ±(7)T^V^V:^^iPfft^^y 110 1 JCT^*fe:^-et. HD 

x:^i/F 1 10 2\cx^mi^/^vmmui i o oi^igii^tLSo 

:7° y 4 ^(TDMftx-^^ita. mi^/ ^ y flfim^ 1 1 0 0 i ^ 7° y 

I /F 1 1 0 3 J: i9 H{»ffi§P 3 ^11 l±l LTfeit^tL^o 

y :/^iift I /F l O 7 Ofl. ^^■Y^2:fcJ;t/:/y >^ 4(D^ 
tL^~tiJ::>Pi-bT=^-^>' K^^T— ^^cD$iJ1^'tffB^>^y T/viift 1 0 7 1. 10 

HDDI/F1020tt. ID SCSI >^ :7 ai-;^ ^::^^oHD D 1 
0 2 1 ^m'0V. PC I 1 0 0 6 Srll^l LTC PUn-:*/w^';^ 1 0 0 5± 
(DRAMl 0 0 2. ^tj^^PC I^-^;^ 1 0 0 6 ±(DmiM^'^^J 110 1 t(D7'—^ 

PCiyplOSOfi. PC (/^°— y^/k:=i>'t°^ — ^) /F 
TfeS IEEE1284 (1031). v- y T/H / F § U S Bx^-^-f ^ (l 
0 3 2) 

LAN I /F 1 0 4 Ofl. -Y-f-^-;/ f^Tfe^T^/-^. ^ y J: 

i9 LAN 1 0 4 1 {^MiE-rs^ V^7^-;^Trfc6o 
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m'fUi/'F 1 0 0 7{*. mif%5\zmm\^xFc i /-^^ i o o e^m^i^x 
cpui 00 iizm^'r^:Lti^xKi. ^mm.(Dmm^^mK-t^-h(D'<:h^o 

I / F 1 0 5 0 fl. #5feWt';^®»M^B 5 0 tmm^iJi:mx^^ § i: 5 

IEEE1394 (1051) \X0Mfl-y^) T/V/^y^^ l^^y :^ — :^h^ > rft 

^tz.. ^^omiMmmm^ ieeei394 (iosd xmrn-r^ ^tK 
^) . p c [6] it ^ fhtm^ < (Dmmmm^mmmm-t ^:iti)^-^t^tf^^. 

;i^^i9^r^>y h^^^L. 7'i^^/^:^^JV:i>?^yXnmLfzmiM.(Dmt CB- 
R OM -< ::^^^:7 a :y ^ K 7 ^^^mm LT C D - R OMfCfSm ^ 

y v^ti- Ky Bluetooth ^mm\^f^=^-^w.m • mum\mmnmxh 
^gsoji. ^siiLT. m^±.(D:tiy-m^^m^M^mm.m^^^ti.x(D:^ 

2±i::{i. I^llic®-^?2 0 5±^^l^m^g®&^^^illaiS!]I^^^^I^'9Sg (ADF) 

1 7 25^iaf^$tbTV^§, rcDitti^mial'^^Bl 7{i. J^.^ttB-^ 2 0 5 L 

Tiir^^ig^::iaia$ti. i^^i«®^2 o 5j-mg$tLfci^m^i^m«B^2 o 5 



^^mj-) 2 0 1. i^fi®ft^^7-CCD-fei/f-2 0 l\::m<t^i^(Dmi(7:^^ 
9-2 0 2, m2(D^y—2 0 3. ^3(75^7-204. E^^g-^ 2 0 5 , W 

Lf)>Lx. m^L^:^\^^^mt^h(D^^mmmm^2 o ^^cowMi^Myt^"^^ 

t. J0M-^^h(DEM^lt. ^1(^^9—2 0 2. ^2(7)5:9—2 0 3. ^ 3 (D 5: 
v-2 0 4^irrLT;^9-CCD-fe^^H^2 0 1 t^Att^tL.r r-T:Alt7t:;i^R(l^ 
^^K) . G {^'V-» . B (-7^^-) 05fe(D3j!^fetc:j^:cfcm^ft-^(''^m^ 

:7*y^^4{i. LD (I— ^f^V;^-K) 6 a ^^-f §ll(ft»$ji^§P6. 
ir^WLTfy^^lrtTP^^tPl 2. 1 3. F I FOi 

mmmmm (adu) i 4. ^^u^m^i 5. e. ^t>'«ii5S^59# 

^mmmm^mmi tji. mmm^-^i 701. j^n^^-^i 702, j^^^ii 

v)^juh 1 7 0 3 dctoT^ijjg^tLTv^^o mmm^isi 1 0 1 ^^ij^m^^ir^y h 
1 7 0 3\^^^xmmm.^-^^ 7 0 lioj^m^a^stbim^ 

r^j'. iifft?f^j5fe^g 5 0 fig. 1 , 2 ltim-t^. 
^-f. cpuiooifi. :^^^^2\z.^\^x, nM^m^\^fi.\^ii^m.xwM 
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^xm^a^^^T \^tz.m^.x^fmmu 1 0(7)4irBiiH^-</v- h ^ ^ 

FlFOSSbMSi^e (^y-Tx ADUi:HEiE-f-§) 1 4(Dil]M?!j%U^0^ 

-rSo ;^^Ei::*3V^T. ADU i 4 ^i]^AT(75 3 o(D|ttg^^toTV^5o 
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iij: "9 ADU 1 4ftlJicM3^§t^^ F I YO:^^ 14 0 1 ^^^^ $tt§c= 
n'^mm,^ ^ ^^y^^\z.fi^fzM. FIFO;^^5/^140lJ;i9:^^:y:i^^H 

■fz.m'-m:—n^\z.Y iFo;^^y^i4oi j^ml. ■^%(DWi^^4 ^ y^^t 

fj:^fz.m^. FIFO:^^5/^1401 ^XlW\^l.XWi^^'fJOfL^<Dh(DX 
ADUfliJi-a^i^^tL.F I ¥0::^^y^ 14 0 1 t':^ ^ $ tlSo ^l^ffi^f^^ 
:$:^0J^::fcnt5#»)ilIj^c^lS^ti]jlsji. FIFO:^^5/^1401 Srf^ffiifr-f 
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So 

Bff ^^Y,C b,C r ft^ir^^J^L. H^S^f^fb^S 2fi, Y, C b , C r {f-^^D 

c b,c vit^^-v-y^-^^^v ^^'^mt^, 

;^:¥-t-^2 J: ig^;^]feP,tLfc[lfftT^^-^{^. RGB (Red. Green, 

Blue) {t^rX^^fi-^m\n.f-^t LTSft^atHS ^::A;^$ti.So 

Mft^a^PSf-^of-tSfe'^^^fPS l^^J:oT. RGBff-^ft, YMC (Y e 1 

low. Magenta, Cyan) {t^-\Z.^^^flho 

YMcff^ji^m$tifc®ftx-^tt. Mftp^^y 110 1 f^itfi^-rsx-^ 
stj«HDD 1 0 2 i^(D^m^f^'^mm't^fz^. 2 x 2iiiigW]ijc: 

> ^ y Mi^fn 1 1 0 0 fi. 1 1 0 4 ir ^mm^^/m^i[Lm 1 1 

m\^;^^')UmUl lOOtt. [i!:£Sc7:)ff-^^^^^|^$tL^c:[lf{t7^-^Sr®ft;^ 

■^y 1 1 0 i±.\z.mm-t^o :L(Dn^^-^\t. n^tm'^^xh^fz.^imm. 

$ h Kft^ y 1100 1 1 0 4 m'^^m^-it'^fh 
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tzm^T-^^-^M^n^-xm^imi i o 5x^^m^n^-^tu hdd i/f 

1 0 2 0 LTHDO 10 2 1 iC^sii-t^o ^^m^^/m^itU 110 5 

X^'^mm^mt't^::t{::X^. HDD l O 2 l -^(D|S^9#PMl^Mli-t-§ r i;^^ 

l^PBOTOJfi. BltT^^y 1 1 0 l±{:iMr?f1$ti-7t@!/Efi-^^^^§-{bJ^tL/cili{t 

■t^ hi — -fe-Cfc^Y, M, C. Bk (Yel low. Magenta. CYa 
n. Black) ft^^^Mfe-rao 

m^jj^<Dy°v 4(Dm-^. mm^^v i lo i ±.(Dm^m^^it^ritcmc 

4^';d-(DmiMMji^^^h-D4m^yv'J>sij^(D:f]jyi^(Dm^s MM^ 

^ y ±(Dm'^^n^it^fifcmmy'-^ ^ i mmn^ ma^k^ ^ y. m, c, 

B kit^-^mmi^^j^Lx^'j y^^ih:fyLxy7u^y-(Dmmmi^^noo ^ 

fz. 4^(D^mmmf&i}mmm±j^^-( I'^^ic^ij^'oxmm/'^'j ^4-DM.m\c 

Lfj:i)^h. m^^'eV^^h(Dm^tiiLmm\^-h^^^nX4mKt£6::its @^ 

Wi^^it^4m^\xn-^'j^^m'^hv\B}^mm-Am±'r^m.pM^^h^. 

2U^U^(Dm^\X^±. i-^X(DWM<^m^f-^^'^UDD 10 2 1 f^^a^^ 
^tt^-^X^^^(DX:^^^i-2\cX^>^^^>W}m^'if.^mf£V\ 

HD D 1 0 2 1 ^(DWiiMv'—^it. ®ft^ ^ y 110 0 (Di$iJ^^§13 1 1 

0 4 \cx-^X'Bw^^->^^'^'j^^wmF¥xm^m^K. ^um^^/m.^i\:u i 

1 0 ^\z.x,vm'^m<t^i\:^i^ltzm\^f-^ t\^x-<-z^^^3 1 i.x(Dmm?^ 

1 1 0 i}i\zmm^Mo 
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•t^hi—-^Vh6Y. M. Cs Bk (Ye 1 1 ow,,Magenta^ CYa 
n. Black) it^^^f^-r^o 

^ y ±(Dm^m^^it^tvtcminT'-^ ^ i mi^ffi aAtitc j; ^ y, m. c. 
B km^^mm\::.±f^Lx-:fv :y^^mtii-xy/u:fyv-<Dmm.m)^^noo 

-^^-|^^^C^IJjl^tl6lil{t:7;e-^-7:y bfd^mbfcm. LAN I/F 1 0 4 

0. PC i/F 1 0 3 om(D^^Amti-f>^y:r.-:^ic^^X'^m:imm^ti 

tip cmi^mmvxmmf-^ mm-r^mmxh^. 

t/5^L/^;a^?:). ^i±li^7)[ijjt7^^--^?^Sftx--^4:dSS^i:/^5fci6. LAN 
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So 

J PEGCD-^mjiyr^Jm^t^hmim^tl^ J F I F (JPEG File 
Interchange Format) Tfi. ^^mt LXTmK^-^X-^m^tl^Y, Cr, C 

-<-iy/^V (Bit 7^ ^ y ) fi. mftx - ^r^RGB fH#(7) t ^^Ift $ ttS o 
CPUfl. Wtp^^y ±cDRGBft-^(DMftx-:$^^i^t±lLT J PE 

J PEG^a(::0#r.i^M^sij^. ■t--<T(75if:m©A^^5^T-r-5^-e^^ 

CPUfl. R, G. B^m-^^hY, Cb. C r ^^-.cO-fe'^m^SSrfr 

gcV^T. CPUfl. ■fe'^m^ffl^tLfcY. Cb. C r ft-^(D-fe^^^ (C b . 
c r ) ^~^zf-^>:fV i^y-r^. 
^LT. CPUfi. feM^rg5>(7)1^■7'^f>'-7°y ^-^^-^^TLfcY. Cb. Crjf 

J PEG^f-^fl^^SLTHDDtH^lg-rSo 
^£4b\ RGBft^jO^f^YC b C rft-^-^£Ofe'^m^S. 25.t>'Y C b C r ff-^/J)^ 
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RGB to YCbCr Conversion 

YCbCr (256 levels) can be computed directly from 8-bit RGB as follows: 

Y=0.299R+0.587G+0.114B 

Cb= - 0.1687R - 0.3313G+0.5B+ 128 

Cr=0.5R - 0.4187G - 0.08 13B+ 128 
YcbCr to RGB Conversion 

RGB can be computed directly from YCbCr (256 levels) as follows: 
R=Y+1.402(Cr-128) 

G=Y-0,34414(Cb- 128)- 0.71414(Cr- 128) 
B=Y+1.772(Cb-128) 

^mtL±i,a^:^4 : 2 : 2 (Y : C b : C r ) y^—s^y ^Mft^^3£^ 

b : Or) y^-^y ^itlf-^i: -feUft-^Ofifft^^IWI C < Lfc^C0^4 : 
4:4 (Y : Cb : C r) y:t—^y h i: fSiE-f- § „ 
FIG.5fi. mmr-^tLX. 4X4lif^(Z)Rft-^. Git^■. Bft^CO#fig^ 

(Dimmm^^Lxi^^^^ 

FIG.6fl. 4X4M*<^Rit^, Git^s Bft-^(D®^x-^^. YCbCr 
^PsI-^-fe'^i^^tTofcff (D#J5g^ (4:4: 4y:t-'^y h) OfSg^^^^t 

FIG.7fl, 4 X 4ilf^(DR ft Gff-^, Bft^<Z)[ij^y^"— ^ YCbCr 
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FiaSf:^. 4 X 4lli^(DRjt^, Gjf^. Bit^Omi^T'—^t:. YCbCr 

FIG.9fi. 4 X 4[l(*©Rjt-^. Git^■. Bft^fDliftx-^ YCbCr 
fI(D^J5fe5> (4:1: 1 :7;^^-^ (DfiCg^^^T^^ UTV^-So 

FIG. lOfi. ^^i3aj^:}oft6®ft^^^5t'9;a^p5 J PEGff^fb. J P E Off 

j55c-t?^s^tg^c^ J p EGr^^{t$&a:7n--efcs, 

:^=^^-:^2Tii;^^^btbytRGB(D^iJ^tx-^^i. ^^mU3 l^Ccfc^YCb 

fe^mtl^S ll^J;Sfe^^mM«. ii^(Dii^^aj-fcV^rRGBSfBl;5^bY 
MC^r^^r^^m-rS^Ot^i^.g-Cfe^. {Jf^|WID^S#^i5c-eYC b C r SFh1--(75'^ 

Y. Cb. Crft-^ (4:4: 4y:^ — ^yh) tt. fe^ff ^i^^f" y 
^5^' m^m^^it^S 2) \LX.^XY, Cb. Crjf^ (4:2: 2y^—^y 

h) . t< fiY. c b. Cvit^ (4:1:1 7;*—^^/ b) j^-!^7"'f-:/:/y 
^fT^fe^ft^Oi^yf-^-yy ^i^-j::j;oT. ®^-r-^5^»fi:4 : 2 : 2:7 

^5/hT^2/3. 4:1: 1 :7;^^^ h i / 2 ^^giJM^^So 
FIG. 1 U^. ia^:S^g^^fb§|3 3 2 0t#)5feFiJ^7pr^t,(DT^fcSo 

3 2{t. mi(0'fy'^yzf])>'^'m^3 2i, m2(D^y^^y':fVy^'m^3 2 

2. ^3<75f-/-y-:/7°y ^i5^-|HllE§3 2 3. m 1 <75^^i£^lHliE§ 3 2 4 . ^2 0^ 
^fe£t5:[l]S§3 2 5. m 3 (Om^fet5:lH]^ 3 2 6 . ^ 4 <D^^4£mtHl^ 3 2 7 . ^ 
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mmm^^it^^3 2i,zA:^^nfzY mm) m^ft. ^(d^^y mm) 
-ox^y'-f-i^^fv ^^^m^tiximimch c^n) i^^.tvxm:b^ti. c 
^•^m^fixmrntmc r (^m) m^-t Lxm^^n^. ^tiiz^^x. u 

2 : 2 ■7^~-^^y hj , L< r4 : 1 : 1 y^^^^.y f.j j^^^-t-^^^^-^ y ^ 

fcJ6. ^^^'f-2(Dm^m^ trnmiic^m^^T-t^ztt^x^^, 

cpui 0 0 in.-(Dm.'^.xn^mm^t^^^y^^iy^u>^'^tifzY^ch. 

Cvm^\zMLX J PEGn^jt^n^::t^j:<. Wft;^^y i i o i^y^yy 
T^-^i; t LTHDD 1 0 2 l--CD^ao^^fTp, 

fe^^H^O^i-^^ix-T^y (4:1:1 
y:t—^yhXi~ilX2t^£^) ^t^TV^§c^-T:\ HD D 1 0 2 1 -.(Z)^llH#r^ 

CPUlooifS, ±7^LtcX')\cm^MV^—i^ (IWM) (Dmi$.T'~^^ 

HDD 1 0 2 i^wmLtcm. 7jK(D^-i> nmm) o^^^a^. f-:/ 
HDDio2i^(Dwm(D~m<Dmi'f^m^mi.. -r^x(Dmm 

(Dmitf-~^^Hr>D 10 2 1 izWM-t^. 

'i-^r(Dmm(DmmT-^^HDD^mm'r^^x(Dmm^m.m-r^:zt7!)^^xt 

n-t^^ti'^x^^, 

^^iZ^ CPUlOOlfi, Cb, C rft-^^HDD 1 0 2 UC^a-r^ 
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CPU 1 0 0 m^mLtzY, cb. ciit^^yy h^^r^m\z.x^. 

DCT (Discrete Cosine Transform) , AJ-it. ^> V ^ ^—^^^■it^'i'j-^X ^ 
J PEG^T^/Ui: LT®-~5/^-#cof^M*fR^oit/cfI. J PEG^r-Y/^i: 
UTHDD 1 0 2 U::^^-f-So 

FIG.i 2fi. ;*:^?^c7:)^av— ^^;^Ai:t^^o^Sv'-^:/;=^Bi:^^-t-t, 

(a) ;^=^i'^2;d>b[iift7^^y 1 0 1 i-^cowmn^7'-^(DW.^^AJi.u^ 
m^^mm s (d^^-~ k t j: !9 wM(Dm^m ^ t mmz.^ 

{h)m\^^^V 1 0 1 1 ±(Diiiftx-:^ i^^.t^^y'-^y^^) ly^'^ja^fzY, 

Cb. Crjf-^) HDD 1 0 2 n-lsill^tLS (ilfft;^ ^ y -*HD D) , 

WMl^~iym^. (a) (b) \Z7f^-tWsWi(Dm?^]2:,^^ ^M^. f-^i^^- 
:7'y fljit^-^ y LTHDD102 1 ^c^##i2i^c75— iicDiljf^;^^^ 

'95§$tLS (FIG. 1 2 l-^2-^3->4(D4t:^(7)Ay^M?|) „ 

>^-^>';^Bii:b$^Lr. FiG.i 2\z.7r^-t ^wMK^mmm^\ fmm.<^^:L 

(c) mi^i0 2i\cmntf^^mmy'-^\^. CPUi oo i^y^h-^ 

:^T^::J; ^9 J V ^Gn^'i\L(Dmi^m:ml^tl. J PEG^T-f /^i LTHDD 1 0 
2 1 (HDD-^ J PEG^g^-f-fb-^HDD) , 

^^Sv'-^>'^Bi:tk^tr. FIG.l 2^::^^- rj P E Gf^-^fb^»r.1j 
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FiG.i 3fi. :^mmm(Dmmm'^fY^^h(D'r:\ m^m^^^i)^i:^]'PRGn 

K^::cT^a^. fe^^m^PSl. (feM-i^^^ 

FIG.I 0^-7^^Lf^/^-K'>:^TM(7^fe^^i^SP3 1. @^;ftf^^§P3 
2^::. DCTt|53 6iftT-{t:fl53 7i:^^f.^a^f-t/ct,<Z)-Xrfe5. DCT 
§13 3 6 tm^imz 7fi. Il]g§Srii^ab/.^^ttL(lV^f,/^V\ 

CPU 1 0 0 Ui. zo-hn tWf-^fkcZ^y^ h^:^T^a$-fT9„ 

(HDD) ^(Dwm%mt J v^Gn^it^m^j^m^^:Lb\^^ 
^x(Dmn^^mm-t6 :it^^x^^. 

3.T^s^c-t-§ - i: J; ^ , J P E Gn^^mmmm^x ^ mm-r^ r ^^^xt 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the invention in 
its broader aspects is not limited to the specific details and 
representative embodiments shown and described herein. 
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Accordingly, various modifications may be made without departing 
from the spirit or scope of the general inventive concept as defined 
by the appended claims and their equivalents. 
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WHAT IS CLAIMED IS: 

1 . mm ^ 1 ^k-^-om^-r ^ mm^ t . 
r (Drnm^-xi^m^m. hmzmmff-^ ^w^^mm:^ t . 

m 2 (DMt^^B t . 

^mi±. J p EGf^-^fi^M-efeSo 
^immm^mm^fifzmmT-^^m^mLxn^immL. ^(Dw^-^m 

8. wMomit^m^m^mm^t. 
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9. wM(om^^m^M-=>xmiM^ jfm-t § mm^j^^^M xh-^x^ 

±mmu^xmim^^- vtm^^fifz.ms ±.mm^nxm^Mhn^mm 

:i(Dmmmxm^^thtcYM,cm^(Dmmv'-^^mmM(Dnm::Mm't^ 

±.mmm\^xmimm^- i^^-Am^K-^titcm. ^mimnxm^^-^btitzmm 
r-^ t uT(7)R,G,Bff^^. ±mmm^^m^^xY ,c b ,c r mmz^^-r^ 

r 1 (DMtPtp ^^xmm^t^fcY ,c h ,c V m^(Dmmf- ^ ^mm-r 
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ABSTRACT OF THE DISCLOSURE 
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